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PROBLEM TO BE SOLVED: To provide a composite 
thin film magnetic head that make possible to highly 
precisely form a narrow track width of 1 .0 ^m or less and 
that is reduced in the effect of eddy current on high 
frequency recording characteristics. 
SOLUTION: By constituting a magnetic member 
constituting the recording function part of the composite 
thin film magnetic head of an upper first magnetic film 
comprising at least a lower core, a recording gap layer 
and an upper magnetic pole and an upper second 
magnetic film functioning as an upper yoke, which forms 
a structure allowing the dimension of a track width to be 
fabricated with high precision and also enabling the 
generation of eddy current to be reduced with respect to 

the shape of the upper first second connecting areas, the high frequency characteristics are 
realized, along with high recording density, for the composite thin film magnetic head. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The lower core which counters with a record medium in the field close to a medium, and a 
record medium and the record gap layer which counters, The first magnetic layer of the upper part which 
counters with a record medium and functions as an up magnetic pole at the time of record, The 
laminating of the second magnetic layer of the upper part which functions as up York at the time of 
record is carried out one by one. And an air bearing layer is constituted from an end face of said lower 
core and said first magnetic layer of the upper part. In the field near this air bearing side, the laminating 
of said second magnetic layer of the upper part is carried out on said first magnetic layer of the upper 
part. A laminating is carried out on the thin film coil wrapped in the field which retreated by the 
insulating layer and insulating layer on said record gap layer. From this air bearing side further in a back 
location opposite to a record medium The front field in which said lower core and said second magnetic 
layer of the upper part are connected with, and said first magnetic layer of the upper part is formed with 
the edge surface width dimension in a medium opposed face, It consists of back fields formed by the 
larger width method than the width method of said front field. And said second magnetic layer of the 
upper part is connected with said first magnetic layer of the upper part in the back field of said first 
magnetic layer of the upper part by the larger width method smaller than the width method of the back 
field of said first magnetic layer of the upper part than the width method of the front field of said first 
magnetic layer of the upper part. In the field which retreated from that of a back field, it is formed by the 
larger width method than the width method of the back field of said first magnetic layer of the upper part 
rather than this connection field. The thin film magnetic head furthermore characterized by having said 
lower core, said record gap layer, said first magnetic layer of the upper part, said second magnetic layer 
of the upper part, said insulating layer, and the substrate that supports said thin film coil. 
[Claim 2] The first magnetic layer of the lower part which counters with a record medium and functions 
as lower York in the field close to a medium at the time of record, A record medium, the lower auxiliary 
magnetic polarity layer which counters, and the second magnetic layer of the lower part which counters 
with a record medium and functions as lower magnetic poles at the time of record, A record medium, the 
record gap layer which counters, and the first magnetic layer of the upper part which counters with a 
record medium and functions as up magnetic poles at the time of record, The laminating of the second 
magnetic layer of the upper part which functions as up York at the time of record is carried out one by 
one. And an air bearing layer is constituted from an end face of said first magnetic layer of the lower 
part, a lower auxiliary magnetic pole layer and the second magnetic layer of the lower part, and said first 
magnetic layer of the upper part. In the field near this air bearing side, the laminating of said second 
magnetic layer of the upper part is carried out on said first magnetic layer of the upper part. A laminating 
is carried out on the thin film coil wrapped in the field which retreated by the insulating layer and 
insulating layer on said record gap layer. Furthermore, said first magnetic layer of the lower part and 
said second magnetic layer of the upper part are connected from an air bearing side in a back location 
opposite to a record medium. Furthermore, it is formed so that a record medium may extend from an air 
bearing side to the back of the opposite side by the die length by which record gap length deserves 
opposite spacing of said second magnetic layer of the lower part and said first magnetic layer of the 
upper part. Furthermore, lay length perpendicular to the air bearing side of said second magnetic layer of 
the lower part forms for a long time than this lay length of a lower auxiliary magnetic pole layer. And 
said first magnetic layer of the lower part, said lower auxiliary magnetic pole layer, said second 
magnetic layer of the lower part, said record gap layer, said first magnetic layer of the upper part, said 
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second magnetic layer of the upper part, said insulating layer, and the thin film magnetic head 
characterized by having the substrate which supports said thin film coil. 

[Claim 3] The first magnetic layer of the lower part which counters with a record medium and functions 
said lower core as lower York at the time of record, Carry out the laminating of a record medium, the 
lower auxiliary magnetic pole layer which counters, and the second magnetic layer of the lower part 
which counters with a record medium and functions as lower magnetic poles at the time of record one by 
one, and it is formed. And said first magnetic layer of the lower part and said second magnetic layer of 
the upper part are connected from an air bearing side in a back location opposite to a record medium. 
Furthermore, it is formed so that a record medium may extend from an air bearing side to the back of the 
opposite side by the die length by which record gap length deserves opposite spacing of said second 
magnetic layer of the lower part and said first magnetic layer of the upper part. Furthermore, the thin 
film magnetic head according to claim 1 characterized by lay length perpendicular to the air bearing side 
of said second magnetic layer of the lower part forming for a long time than this lay length of a lower 
auxiliary magnetic pole layer. 

[Claim 4] Said thin film magnetic head according to claim 1 to 3 characterized by the saturation 
magnetic flux density of the magnetic material which constitutes the first magnetic layer of the upper 
part being large, and becoming small by the far side by the record gap layer side. 
[Claim 5] The compound-die thin film magnetic head given in either of claim 1 ** 4 characterized by 
having laid the magneto-resistive effect component underground with the shielding layer, the insulating 
layer, the magnetic-domain control layer, and the electrode between said lower core or said second 
magnetic layer of the lower part, and said substrate, and considering as a record playback compound die. 

[Claim 6] The pivotable magnetic-recording medium which records information, and a means to rotate 
this magnetic-recording medium, The thin film magnetic head which reproduces information for 
information from record or this magnetic-recording medium to this magnetic-recording medium, It has a 
migration means to access this thin film magnetic head to said magnetic-recording medium. In the 
magnetic recorder and reproducing device whose record frequency said magnetic-recording medium 
rotates by 10,000 times or more per minute at the time of informational record or playback, and is 
300MHz or more Said thin film magnetic head is a magnetic recorder and reproducing device 
characterized by consisting of the thin film magnetic head according to claim 1 to 5. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the compound-die thin film magnetic head for carrying 
out high-density magnetic-recording playback especially, and the magnetic recorder and reproducing 
device using this about the record regenerative apparatus which used the compound-die thin film 
magnetic head and this compound-die thin film magnetic head. 
[0002] 

[Description of the Prior Art] Informational R/W is performed by the thin film magnetic head in the 
magnetic disk drive used for the store of a computer. Generally the thin film magnetic head of the 
compound die equipped with the reproducing head for reading the recording head and information which 
write in information as the thin film magnetic head, respectively is used. 
[0003] The outline of drawing 1 1 and the compound-die thin film magnetic head used for the 
conventional magnetic disk drive 12 is shown. Drawing 12 is drawing of longitudinal section of this 
compound-die thin film magnetic head, and drawing 1 1 is the perspective view of that principal part. As 
shown in drawing 1 1 and 22, on a substrate 1, the laminating of an insulating layer 2, the lower shielding 
layer 3, the lower insulating layer 4, the magnetic-reluctance mold component layer 5, the magnetic- 
domain control layer 6, the electrode layer 7, the up insulating layer 8, the lower [ up shielding-cum-] 
core layer 9, the record gap layer 10, the coil layer 1 1, an insulating layer 12, the up core layer 13, and 
the protective layer 14 is carried out one by one, and it consists of the conventional compound-die thin 
film magnetic heads. A magnetic-recording medium is received in the compound-die thin film magnetic 
head of this conventional type. The lower [ up shielding-cum-] core layer 9, and the up core layer 13, 
The lower [ up shielding-cum-] core layer 9, and the coil layer 1 1 formed between the up core layers 13, 
A signal is recorded using the recording head which consists of a lower [ up shielding-cum-] core layer 
9, and a record gap layer 10 pinched by the up core layer 14. A signal is reproduced by the reproducing 
head equipped with the magnetic-reluctance mold component layer 5 arranged in the playback gap 
formed by the lower shielding layer 3 and the lower [ up shielding-cum-] core layer 9. 
[0004] In the conventional thin film magnetic head, as shown in drawing 1 1 , the up core layer 9 which 
constitutes a recording head is straightly prolonged toward back from a medium opposed face by the 
same width of face as the width method T for specifying the width of recording track in a medium 
opposed face, and becomes the configuration which spreads and goes toward back from the point of A- 
Ain drawing* called the flare point. Generally the up core configuration as shown in drawing 1 1 is used 
widely. It considers as this configuration for making magnetic flux supply effectively to near the record 
gap by narrowing down the magnetic flux guided from a coil current by flare point A- A 1 . 
[0005] On the other hand, using the frame galvanizing method for the formation process of the up core 
layer of the thin film magnetic head of a conventional type is known widely, the frame galvanizing 
method — an up core — a conductor — after turning the laminating of a coil and the insulating layer up 
one by one and forming the substrate film for plating, magnetic films, such as a permalloy, are 
galvanized on the substrate with which the resist frame of a desired configuration was formed by phot 
lithography and the frame was formed after that. Next, the mask of the field surrounded by phot 
lithography - by the frame is carried out by the resist, wet etching removes an unnecessary magnetic 
film, and an up core layer is formed collectively. 

[0006] By the way, the inclination of large-capacity-izing and rapid-access-izing of a magnetic disk 
drive becomes still more remarkable, and high performance-ization of the thin film magnetic head is 
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demanded in connection with it in recent years. 

[0007] In order to raise the storage capacity of a magnetic disk drive, improvement in track density and 
track recording density serves as a technical problem at eye others [ . which needs to carry out 
densification of the amount of information recorded on per unit area, i.e., the surface recording density, 
and J. 

[0008] among these — the improvement in track density sake — the width of recording track of the thin 
film magnetic head — a detail — it is necessary to make it highly precise 

[0009] However, in the thin film magnetic head of a conventional type, as shown in drawing 12 , since 
the up core layer 13 is formed after it carries out the laminating of the coil layer 1 1 and the insulating 
layer 12, it will need to carry out pattern formation of the magnetic pole point which specifies the width 
of recording track in the lower part with a big level difference of about about 9-15 micrometers which 
the coil layer 1 1 and an insulating layer 12 make. Specifically, about 4-5 micrometers of thickness of a 
resist are the need to 3-4 micrometers of thickness of the up core layer 13. Therefore, in the lower part of 
a level difference, the thickness of a resist will amount to 1 0 micrometers or more. On the other hand, 
since the width of recording track of the magnetic pole point in the up core layer 13 has the thing of 1 
micrometer or less of current in use, by the thin film magnetic head of a conventional type, thickness 
will form the width of recording track of 1 micrometer or less by the resist 1 0 micrometers or more. 
However, when the thickness of the resist film became thick too much to the width of recording track in 
this way, it was substantially difficult for the pattern collapse at the time of resist exposure, the fall of 
resolution, etc. to form the width of recording track correctly owing to. 

[0010] As a means to solve such a problem, the structure divided and formed in two, the first magnetic 
layer which functions considering an up core as an up magnetic pole, and the second magnetic layer 
which supplies the magnetic flux guided to the first magnetic layer according to the coil current, is 
indicated by JP,1 1-149621, A or JP,1 1-203 630, A. Since it divides and forms in two parts which 
mentioned the up core above according to this structure, the level difference of the first magnetic layer 
which specifies the width of recording track can be sharply made small. Furthermore, the structure 
which canceled this level difference is indicated by JP,1 1-7609, A. It became possible to carry out pattern 
formation even of the width of recording track of 1 micrometer or less with high precision by these 
approaches. 

[001 1] On the other hand, for improvement in the speed of the data transfer rate of a magnetic disk 
drive, the frequency at the time of recording information on a record medium is going to increase 
rapidly, and amount to 300MHz or more in recent years. It becomes important, when securing a required 
RF recording characteristic to make it the structure where the temporal response of the field generated 
from a record gap can fully follow, to the temporal response of the record current passed in a coil, while 
securing a field required for record in such a RF field. 

[0012] However, the contents which examined structure of preventing the structure which can form 
narrow track width of face or its formation approach, and a record blot, and examined structure in 
relation to improvement in the RF property which also amounts to 300MHz are not reported by the well- 
known example mentioned above until now. The trouble at the time of seeing from a viewpoint of the 
improvement in a RF property in an above-mentioned well-known example is as stating below. 
[0013] That is, an important thing is in the configuration in the connection field of the first magnetic 
layer and the second magnetic layer about RF record especially by the compound-die thin film magnetic 
head which halves and forms an up core. Drawing 1 3 , drawing 14 , and drawing 1 5 are said well-known 
example and an example of the compound-die thin film magnetic head which halves and forms the up 
core indicated by JP,1 1-149621, A. Drawing 14 is with [ of this compound-die thin film magnetic head ] 
drawing of longitudinal section, and drawing 13 is the perspective view of that principal part. In 
addition, the arrow head shown all over drawing shows the situation of magnetic flux which flows the 
inside of a magnetic path, when a current is passed in a coil. Moreover, drawing 15 is drawing seen from 
the direction of the arrow head which showed first magnetic layer 13a and second magnetic layer 13b to 
drawing 13 . 

[0014] In drawing 13 , flare point A- A' is formed in first magnetic layer 13a, and first magnetic layer 
13a and second magnetic layer 13b are mainly magnetically connected in the field which separates from 
a medium opposed face rather than flare point A-A\ The magnetic flux guided according to the coil 
current flows into second magnetic layer 13b from the first magnetic layer 13a in an almost 
perpendicular direction to the connection side of first magnetic layer 13a and second magnetic layer 13b 
so that drawing 14 may show here. For this reason, an eddy current arises in the sense of the arrow head 
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shown in a perpendicular flat surface, i.e., a connection side, at drawing 15 to the direction where 
magnetic flux flows. If this connection area is large, the eddy current to produce will also become large 
and a RF recording characteristic will get worse. In the compound-die thin film magnetic head which 
halves and forms in drawing 14 the up core shown as an example, since first magnetic layer 13a and 
second magnetic layer 13b are mainly connected in a field broader enough than the width of recording 
track by the medium opposed face and opposite side from flare point A- A', this connection area becomes 
large, a big eddy current arises and a RF recording characteristic worsens. Therefore, in the compound- 
die thin film magnetic head which halves and forms such an up core, the configuration in the connection 
part of the first magnetic layer and the second magnetic layer needed to be rationalized corresponding to 
RF record. 

[0015] Moreover, an example of the compound-die thin film magnetic head currently indicated by 
JP,1 1-7609,A is shown in drawing 10 . Here, the structure which canceled the level difference by the 
insulating layer to the first magnetic layer as spread previously is indicated. With this structure, spacing 
of the opposed face through the gap layer of the first magnetic layer and a lower core layer serves as a 
configuration which extends toward the direction which separates from a medium opposed face at 
spacing equivalent to gap die length. For this reason, in the field which counters through the record gap 
layer of a medium opposed face, the first magnetic layer of the opposite side, and a lower core layer, 
magnetic-flux leakage became large, the record field decreased, and there was a problem that sufficient 
write-in field could not be acquired in high density and RF record. 
[0016] 

[Problem(s) to be Solved by the Invention] It is in the purpose of this invention offering the compound- 
die thin film magnetic head about improvement in high recording density and a RF property which 
solves an above-mentioned trouble, mitigates the effect on the RF recording characteristic aggravation 
by the eddy current produced in respect of connection of the first magnetic layer and the second 
magnetic layer, and has sufficient record capacity also by narrow track width of face of 1 micrometer or 
less in a RF record section 300MHz or more. 
[0017] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the following means 
was used in this invention. 

[0018] Namely, the first magnetic film of the upper part which constitutes a lower core, a record gap 
layer, and an up magnetic pole for the configuration of the magnetic member which constitutes the 
record function part of a compound-die thin film head at least, While constituting from the second 
magnetic film of the upper part which functions as up York and considering as the configuration in 
which highly minute processing of a truck width method is possible The RF property of the compound- 
die thin film magnetic head was realized with high recording density by considering the configuration of 
the connection field of the up first and the upper part second as the configuration which can mitigate 
eddy current generating. 

[0019] Moreover, while aiming at improvement in high density record and a RF property by this 
configuration, by amelioration of the relative configuration of these magnetic layers that are made to 
subdivide further the role of the magnetic layer which constitutes a magnetic circuit, and are constituted 
as a cascade screen, the field distribution and the amelioration / improvement effectiveness of magnetic 
field strength depending on a magnetic layer configuration and geometry were also doubled, and further 
improvement in the RF property of the compound-die thin film magnetic head was realized. 
[0020] In the field which approaches a medium first as a configuration of the record function part of a 
compound-die thin film head A record medium, the lower core which counters, and a record medium 
and the record gap layer which counters, The first magnetic layer of the upper part which counters with a 
record medium and functions as an up magnetic pole at the time of record, The laminating of the second 
magnetic layer of the upper part which functions as up York at the time of record is carried out one by 
one. And an air bearing layer is constituted from an end face of said lower core and said first magnetic 
layer of the upper part. In the field near this air bearing side, the laminating of said second magnetic 
layer of the upper part is carried out on said first magnetic layer of the upper part. A laminating is 
carried out on the thin film coil wrapped in the field which retreated by the insulating layer and 
insulating layer on said record gap layer. From this air bearing side further in a back location opposite to 
a record medium The front field in which said lower core and said second magnetic layer of the upper 
part are connected with, and said first magnetic layer of the upper part is formed with the edge surface 
width dimension in a medium opposed face, It consists of back fields formed by the larger width method 
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than the width method of said front field. And said second magnetic layer of the upper part is connected 
with said first magnetic layer of the upper part in the back field of said first magnetic layer of the upper 
part by the larger width method smaller than the width method of the back field of said first magnetic 
layer of the upper part than the width method of the front field of said first magnetic layer of the upper 
part. In the field which retreated from that of a back field, it formed by the larger width method than the 
width method of the back field of said first magnetic layer of the upper part rather than this connection 
field. 

[0021] Since according to this means the first magnetic layer of the upper part and the second magnetic 
layer of the upper part are first connected magnetically in the second magnetic layer after narrowing 
down magnetic flux on the flare point mentioned above, connection area can be made small. From this, 
the effect on the RF recording characteristic aggravation by the eddy current is mitigable in the 
connection side of the first magnetic layer and the second magnetic layer. 
[0022] Moreover, since the width method of the second magnetic layer of the upper part in the 
connection field of the first magnetic layer of the upper part and the second magnetic layer of the upper 
part is narrower than the width method in the back field of the first magnetic layer of the upper part, it 
can control magnetic-flux leakage in a connection field, and can supply magnetic flux to the first 
magnetic layer of the upper part effectively from the second magnetic layer of the upper part. 
[0023] Furthermore, the width method of the second magnetic layer in the connection field of the first 
magnetic layer and the second magnetic layer and the width method of the back field of the first 
magnetic layer Since both sides become broader than the width method of the front field of the first 
magnetic layer equivalent to the width of recording track, loss of the magnetic flux guided from a coil 
current becomes it is small and possible [ fully supplying magnetic flux required at the time of record to 
the record gap section near the medium opposed face ]. 

[0024] Moreover, since there is no change of connection area even if a location gap arises in a 
connection field, since the width method in the back field of the first magnetic layer is broader than the 
width method of the second magnetic layer in a connection field, a process margin becomes large. 
[0025] that is, since it become possible to supply effectively the magnetic flux which can mitigate the 
effect on the RF recording characteristic aggravation by the eddy current, and be narrowed down on the 
flare point in the second magnetic layer upwards by making it the configuration concerning this 
invention to the record gap section near the medium opposed face, in a RF field 300 MHz or more, the 
compound die thin film magnetic head which have sufficient record capacity also by narrow track width 
of face of 1 micrometer or less be realizable. 

[0026] Moreover, the first magnetic layer of the lower part which counters with a record medium and 
functions as lower York in the field close to a medium at the time of record, A record medium, the lower 
auxiliary magnetic layer which counters, and the second magnetic layer of the lower part which counters 
with a record medium and functions as lower magnetic poles at the time of record, A record medium, the 
record gap layer which counters, and the first magnetic layer of the upper part which counters with a 
record medium and functions as up magnetic poles at the time of record, The laminating of the second 
magnetic layer of the upper part which functions as up York at the time of record is carried out one by 
one. And an air bearing layer is constituted from an end face of said first magnetic layer of the lower 
part, a lower auxiliary magnetic pole and the second magnetic layer of the lower part, and said first 
magnetic layer of the upper part. In the field near this air bearing side, the laminating of said second 
magnetic layer of the upper part is carried out on said first magnetic layer of the upper part. A laminating 
is carried out on the thin film coil wrapped in the field which retreated by the insulating layer and 
insulating layer on said record gap layer. Furthermore, magnetic layer connection of said upper part 
second is connected with said first magnetic layer of the lower part from an air bearing side in a back 
location opposite to a record medium. Furthermore, it is formed so that a record medium may extend 
from an air bearing side to the back of the opposite side by the die length by which record gap length 
deserves opposite spacing of said second magnetic layer of the lower part and said first magnetic layer 
of the upper part. Furthermore, lay length perpendicular to the air bearing side of the second magnetic 
layer of the lower part formed for a long time than this lay length of a lower auxiliary magnetic layer. 
[0027] In the compound-die thin film magnetic head of a configuration like this means, since the first 
magnetic layer of the upper part is formed evenly, a part without the level difference by the insulating 
layer and still highly precise width-of-recording-track formation are attained. 

[0028] Furthermore, in order to consider lay length perpendicular to the medium opposed face of the 
second magnetic layer of the lower part as the configuration made longer than lay length perpendicular 
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to the medium opposed face of an auxiliary magnetic pole layer Although there is magnetic-flux leakage 
from that [ first ] of the upper part to the second magnetic layer of the lower part through a record gap, 
since it does not connect with the auxiliary magnetic pole layer magnetically in this field, the second 
magnetic layer of the lower part is magnetically saturated with the field which the lower part second and 
an auxiliary magnetic pole layer do not connect. Thus, in the field which the second magnetic layer of 
the lower part and an auxiliary magnetic layer do not connect, it is hard coming to reveal magnetic flux 
from the first magnetic layer of the upper part to the second magnetic layer of the lower part, if the 
second magnetic layer of the lower part is saturated magnetically through a record gap. That is, since 
magnetic-flux leakage can be controlled in the field which the second magnetic layer of the lower part 
and an auxiliary magnetic pole layer do not connect, it becomes possible to centralize the magnetic flux 
guided from a coil only on the section near the record gap in a medium opposed face. 
[0029] Moreover, the saturation magnetic flux density of the magnetic material which constitutes the 
first magnetic layer of the upper part was large at the record gap layer side, and it adjusted the saturation 
magnetic flux density of the first magnetic layer of the upper part so that it might become small at a far 
side. 

[0030] Furthermore, implementation of the magnetic recorder and reproducing device of high recording 
density which was excellent in the RF property was enabled by realizing the compound-die thin film 
magnetic head which was excellent in the RF property, and using this compound-die thin film magnetic 
head by making the above-mentioned record ftinction part form in piles with the regenerative function 
section. 
[0031] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 

reference to a drawing based on an example. 

[0032] 

[The first example] Drawing of longitudinal section of the compound-die thin film magnetic head [ in / 
in drawing 2 / the first example of this invention ] and drawing 1 are the perspective views of the 
principal part of this head. Moreover, drawing 3 is a top view when seeing the up core layer 1 3 of the 
compound-die thin film magnetic head in the first example of this invention from the direction of the 
arrow head of drawing 1 . 

[0033] As shown in drawing 2 , in the compound-die thin film magnetic head concerning this invention, 
the lower magnetic-shielding layer 3 which carried out the laminating of the magnetic films, such as 
NiFe, through the insulating layer 2 is formed on the ceramic substrate 1 . The laminating of the 
magnetic-reluctance mold component layer 5, the magnetic-domain control layer 6, and the electrode 
layer 7 is carried out one by one through the lower insulating layer 4 formed from the insulating material 
of aluminum203 grade on a lower magnetic-shielding layer. On the up insulating layer 8 which covers 
the magnetic-reluctance mold component layer 5 and the electrode layer 7, and is formed, the laminating 
of the up shielding layer 9 which serves as the function as a lower core layer of the recording head 
mentioned later is carried out, and the reproducing head is constituted. Here, the width method by the 
side of the record gap of the up shielding layer 9 which serves as a lower core layer is formed so that it 
may become the same width of face as the width method by the side of the record gap of first magnetic 
layer 13a mentioned later, in view of a medium opposed face. Let the width method by the side of the 
record gap of the up shielding layer 9 which serves as a lower core layer, and the width method by the 
side of the record gap of first magnetic layer 13a be the same width of face for controlling the leakage 
field from a truck edge and reducing a record blot. And the recording head which consists of each 
magnetic layer is formed on this reproducing head. 

[0034] Here, the width method by the side of the record gap of the up shielding layer 9 which serves as a 
lower core layer is formed so that it may become the same width of face as the width method by the side 
of the record gap of first magnetic layer 13a mentioned later, in view of a medium opposed face. Let the 
width method by the side of the record gap of the up shielding layer 9 which serves as a lower core 
layer, and the width method by the side of the record gap of first magnetic layer 13a be the same width 
of face for controlling the leakage field from a truck edge and reducing a record blot. And the recording 
head which consists of each magnetic layer is formed on this reproducing head. 

[0035] The laminating of the record gap layer 10 which consists of an insulator layer on the lower core 
layer 9 is carried out, it forms an insulating layer 12, the coil layer 11, and the up core layer 13 on it, and 
constitutes a recording head. 

[0036] Here, the up core layer 13 consists of two magnetic layers of magnetic layer 13a of the upper part 
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first which functions as an up magnetic pole by the record medium and the end which counters, and 
magnetic layer 13b of the upper part second which functions as up York. Magnetic layer 13a of the 
upper part first functions as an up magnetic pole by the record medium and the end which counters. 
Magnetic layer 13b of the upper part second is magnetically connected with the lower core layer 9 in a 
back location opposite to a record medium, and has the function to transmit the magnetic flux guided 
from a coil current to magnetic layer 1 3a of the upper part first. 

[0037] Magnetic layer 13a of the upper part first consists of a front field 1 3al formed with the edge 
surface width dimension Wl equal to the width of recording track, and a back field 13a2 formed by the 
width method W2 larger than the width method Wl of a front field. 

[0038] Magnetic layer 13b of the upper part second is larger than the width method Wl of the front field 
1 3al of the first magnetic layer of the upper part in the back field 1 3a2 of magnetic layer 1 3a of the 
upper part first. In the field which was connected with this first magnetic layer of the upper part by width 
method W3 narrower than the width method W2 of the back field 13a2 of this first magnetic layer of the 
upper part, and retreated from this connection field It is formed by the larger width method than the 
width method of the back field of said first magnetic layer of the upper part, and has become the 
configuration which spreads crosswise gradually. 

[0039] In this configuration, in order to connect magnetically the first magnetic layer of the upper part, 
and the second magnetic layer of the upper part in the second magnetic layer first after narrowing down 
magnetic flux on the flare point mentioned above, connection area is small. Consequently, the RF 
recording characteristic aggravation by the eddy current in the connection side of the first magnetic layer 
of the upper part and the second magnetic layer of the upper part is mitigable. 
[0040] Moreover, since the width method of the second magnetic layer of the upper part in the 
connection field of the first magnetic layer of the upper part and the second magnetic layer of the upper 
part is narrower than the width method in the back field of the first magnetic layer of the upper part, it 
can control magnetic-flux leakage in a connection field, and can supply magnetic flux to the first 
magnetic layer of the upper part effectively from the second magnetic layer of the upper part. 
[0041] Furthermore, since both sides become broader than the width method in the medium opposite end 
face of the front field of the first magnetic layer of the upper part equivalent to the width of recording 
track, the width method of the second magnetic layer of the upper part in the connection field of the first 
magnetic layer of the upper part and the second magnetic layer of the upper part and the width method 
of the back field of the first magnetic layer of the upper part become possible [ fully supplying magnetic 
flux required at the time of record to the record gap section near the medium opposed face ]. 
[0042] that is, in the thin film magnetic head of this example, since it become possible to supply 
effectively the magnetic flux which can mitigate the RF recording characteristic aggravation by the eddy 
current, and be narrowed down on the flare point in the second magnetic layer of the upper part upwards 
to the record gap section near the medium opposed face, in a RF field 300MHz or more, the compound 
die thin film magnetic head which have sufficient record capacity also by narrow track width of face of 1 
micrometer or less be realizable. 

[0043] Next, the production process of the compound-die magnetic head in the first example of this 
invention is explained. 

[0044] First, on the substrate 1 which consists of ceramic ingredients, such as Al Chick, and by which 
precision polish was carried out, the insulating layer 2 which consists of a high insulation of aluminum 
203 or Si02 grade and a non-magnetic material is formed by the thickness of 5-1 0 micrometers using 
the sputtering method, vacuum deposition, a CVD method, etc., and a lower shielding layer is formed by 
the thickness of about 3 micrometers on this insulating layer 2. The laminating of the lower shielding 
layer 3 is carried out using soft-magnetic-materials sputtering or electrolytic plating etc. which consists 
of a permalloy, Sendust, etc. On the lower shielding layer 3, the lower insulating layer 4 which consists 
of aluminum203 grade is formed by a spatter etc., and the magneto-resistive effect mold component 
layer 5 formed from various magnetic layers on it is formed in a desired pattern configuration. The giant 
magneto-resistance mold (GMR) component from which a bigger playback output than an anisotropy 
magneto-resistive effect mold (AMR) component and the AMR component is obtained as a magneto- 
resistive effect mold component layer 5 is used. 

[0045] Then, after removing the garbage of this magneto-resistive effect mold component layer 5 using 
ion milling, sequential formation of the electrode layer 7 which carried out the laminating of the 
conductive ingredients aiming at supplying a detection current, such as Au, Ta, Cu, and aluminum, to 
the magnetic-domain control layer 6 and the magneto-resistive effect mold component layer 5 which 
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consist of hard magnetic materials, such as CoCrPt aiming at stabilizing magnetically the magneto- 
resistive effect mold component layer 5, is carried out at right and left of the magneto-resistive effect 
mold component layer 5. 

[0046] The laminating of the up insulating layer 8 which consists of aluminum203 grade on it is carried 
out. Moreover, the lower core layer 9 is formed with a spatter or electrolysis plating, and the reproducing 
head is formed. This lower core layer 9 consists of soft magnetic materials, such as a permalloy, and has 
a function as up shielding of the magneto-resistive effect mold component layer 5. 
[0047] Next, on the up [ a lower core-cum-] shielding layer 9, insulator layers, such as aluminum 203 
and Si02, are formed, and the record gap layer 10 is formed. Insulating-layer 12c which becomes a 
throw and the criteria of height on it is formed by the thickness of about 0.2 micrometers. 
[0048] After forming insulating-layer 12c, magnetic layer 13a of the upper part first which forms 13 for 
an up core layer by the thickness of about 4 micrometers on it is formed in a desired configuration using 
frame plating. At this time, magnetic layer 1 3a of the upper part first is formed so that it may become the 
same width method as the width method W2 of the back field 1 3a2. Then, using ion milling, by 
removing an unnecessary part, the front field 13al is formed so that it may become the width method 
Wl equal to the desired width of recording track. 

[0049] As for the width method W2 of the back field 13a2, it is desirable to carry out more than the two 
times of the width method Wl of the front field 13al here. Since magnetic flux can be effectively 
supplied to near the record gap near a medium opposed face if it is made such a configuration, a 
generating field becomes large, and a good recording characteristic can be acquired. When forming the 
width method W of the front field 13a2 in 0.6 micrometers, it is desirable to form the width method of a 
back field in 1 .2 micrometers or more. 

[0050] Furthermore, if die-length D of the front field 13al of magnetic layer 13a of the upper part first is 
formed shorter than the throat height H, it will become possible to supply magnetic flux more effectively 
to the section near the medium opposed face. When specifically forming the throat height H in 1 .0 
micrometers, die-length D of the front field 13al is formed in 0.5 micrometers. 
[0051] Moreover, the record blot from a truck edge can be reduced by processing it so that the width 
method of magnetic layer 13a of the upper part first and the width method by the side of the record gap 
of the lower core layer 9 may be arranged identically, in view of a medium opposed face. 
[0052] As a magnetic material which constitutes magnetic layer 13a of the upper part first, a FeNi alloy, 
CoMiFe, etc. which increased Fe presentation with saturation magnetic flux density higher than a 
permalloy and a permalloy are used. If it is made such the two-layer structure that may be formed by the 
two-layer structure which is large and makes small saturation magnetic flux density of the magnetic 
material which constitutes magnetic layer 13a of the upper part first by the far side by the side near the 
record gap layer 10, since the whole width of recording track will be covered and a record field and field 
inclination will serve as uniform distribution, a recording characteristic improves. 
[0053] The layer of the side near the record gap layer 10 of magnetic layer 13a of the upper part first is 
formed with the FeNi alloy which increased Fe presentation, and, specifically, the layer of a far side is 
formed by the permalloy. 

[0054] Next, insulating-layer 12b, such as aluminum 203, is formed after forming the width of 
recording track by ion milling more thickly than first magnetic layer 13 a, flattening processing is 
performed using mechanization study-polish (CMP), and the front face of up magnetic layer 13a is 
exposed. Then, sequential formation of the insulating-layer 12a, such as the coil layer 1 1 which consists 
of conductive ingredients, such as Cu, aluminum 203, and Si02, is carried out. Here, although the chisel 
is further illustrated as a coil layer 1 1 to drawing 2 , even if it makes a coil layer into a bilayer or the 
multilayer of three layers, there is especially no problem. 

[0055] Insulating-layer 12a is formed in the configuration of a request of magnetic layer 13a of the 
upper part second which consists of soft magnetic materials, such as a permalloy, with frame plating 
after formation. At this time, in the front face of the back field 13a2 of magnetic layer 13a of the upper 
part first which carried out flattening by CMP, magnetic layer 13b of the upper part second is larger than 
the width method Wl of the front field 13al of magnetic layer 13a of the upper part first, and it is 
formed so that it may become narrower than the width method W2 of the back field 13a2. 
[0056] Moreover, in order to supply effectively the magnetic flux guided from the coil current to the 
record gap near the medium opposed face, the larger possible one of width method W3 in a connection 
field with 13a of the upper part first of magnetic layer 13b of the upper part second is desirable. When 
process tolerance is also considered collectively, in this example, it is desirable to increase width method 
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W3 in a connection field with magnetic layer 13a of the upper part first of magnetic layer 13b of the 
upper part second 0.8 times of the width method W2 of the back field 13a2 of magnetic layer 13a of the 
upper part first. 

[0057] For example, when setting the width method W2 of 0.6 micrometers and the back field 13a2 to 
2.0 micrometers for the width method Wl of the front field 13al of magnetic layer 13a of the upper part 
first, width method W3 in a connection field with magnetic layer 13a of the upper part first of magnetic 
layer 13b of the upper part second is formed in 1.6 micrometers. 

[0058] And the compound-die thin film magnetic head which covers the whole by the protective coat 14 
and starts this invention is completed. 

[0059] Moreover, the lower [ an up shielding layer-cum-] core layer 9 may separate and form an up 
shielding layer and a lower core layer. In this case, what is necessary is just to form a lower core layer 
further through an insulating layer after forming an up shielding layer. Thus, if an up shielding layer and 
a lower core layer are separated and formed, since the distance of the magneto-resistive effect mold 
component and record gap which read information will separate, the effect of the magnetic-reluctance 
mold component on a record field can be mitigated, and the stable output can be obtained. The 
laminating of Si02 or the aluminum 203 is specifically carried out for the up shielding layer which 
consists of soft magnetic materials, such as a permalloy, as an insulating layer after formation by plating, 
a spatter, etc. after forming an up insulating layer, and a lower core layer is further formed by a 
permalloy etc. on it. 

[0060] Furthermore, the lower [ up shielding-cum-] core layer 9 may form the magnetic flux guided 
from a coil current by dividing into two, the part transmitted to a record gap, and the part which 
functions as lower magnetic poles substantially. 

[0061] Thus, in the compound-die thin film magnetic head concerning formed this invention, it becomes 
possible to mitigate the effect on the RF recording characteristic aggravation by the eddy current 
produced in the connection side of magnetic layer 13a of the upper part first, and magnetic layer 13b of 
the upper part second. 
[0062] 

[The second example] Furthermore, the second example concerning this invention is explained with 
reference to drawing 4 and drawing 5 . Drawing 5 is drawing of longitudinal section of the compound- 
die thin film magnetic head of the second example, and drawing 4 is the perspective view of the 
principal part of this head. 

[0063] After carrying out the laminating of the insulating layer 2 on a substrate 1 in this example, 
sequential formation of the lower shielding layer 3, the lower insulating layer 4, the magneto-resistive 
effect mold component layer 5, the magnetic-domain control layer 6, the electrode layer 7, the up 
insulating layer 8, and the up shielding layer 9b is carried out, and the reproducing head is formed. The 
configuration of the compound-die thin film magnetic head in this example so far is the same as that of 
the first example. However, some different descriptions from the first example are that it describes 
below. 

[0064] The laminating of the record gap layer 10 which consists of an insulator layer on the lower core 9 
is carried out, it forms the coil layer 1 1 and the up core layer 13 on it, and constitutes a recording head. 
[0065] Here, the up core layer 13 consists of two magnetic layers of magnetic layer 13a of the upper part 
first, and magnetic layer 13b of the upper part second. Magnetic layer 13a of the upper part first 
functions as an up magnetic pole by the record medium and the end which counters. It connects with the 
lower core layer 9 magnetically by the record medium and the end which does not counter, and magnetic 
layer 13b of the upper part second has the function to transmit the magnetic flux guided from a coil 
current to magnetic layer 13a of the upper part first. 

[0066] Moreover, the lower core 9 consists of three magnetic layers, first magnetic layer of the lower 
part 9b, second magnetic layer of the lower part 9a, and auxiliary magnetic pole layer 9c, as shown in 
drawing 4 and drawing 5 . While magnetic layer 9b of the lower part first has the function which is 
connected with magnetic layer 1 3b of the upper part second by the record medium and the end which 
does not counter, and supplies the magnetic flux from a coil current to magnetic layer 9a of the lower 
part second, it serves also as the function of up shielding to the reproducing head. Magnetic layer 9a of 
the lower part second functions as a lower magnetic pole by the end which counters a record medium. 
Auxiliary magnetic pole layer 9c connects magnetically magnetic layer 9b of the lower part first, and 
magnetic layer 9a of the lower part first with a record medium by the end which counters. 
[0067] Here, spacing of the field which counters the record gap of magnetic layer 9a of the lower part 
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second, and the field which counters the record gap of magnetic layer 13a of the upper part first is 
formed so that a record medium may extend from an air bearing side to the back of the opposite side by 
the die length equivalent to record gap length. Furthermore, the lay length LI perpendicular to the air 
bearing side of magnetic layer 9a of the lower part second has come to become the configuration made 
longer than this lay length L2 of auxiliary magnetic pole layer 9c. 

[0068] In such the compound-die thin film magnetic head of a configuration, since magnetic layer 13a of 
the upper part first will be formed on the flat front face of the record gap layer 1 0, a part without the 
level difference of an insulating layer and still highly precise width-of-recording- track formation are 
attained. 

[0069] Furthermore, the field where magnetic layer 9a of the lower part second and auxiliary magnetic 
pole layer 9c do not connect the lay length LI perpendicular to the air bearing side of magnetic layer 9a 
of the lower part second by making it longer than this lay length L2 of auxiliary magnetic layer 9c is 
formed. In this field, since magnetic-flux leakage can be controlled, it becomes possible to centralize the 
magnetic flux guided from a coil only on the section near the record gap in a medium opposed face. 
[0070] Next, the production process of the compound-die magnetic head in the second example of this 
invention is explained. In addition, the process which forms magnetic layer 9b of the lower part first 
which serves as the function as up shielding of a magneto-resistive effect mold component from the 
process which forms an insulating layer 2 in a substrate 1 is the completely same process as the first 
example. 

[0071] After forming magnetic layer 9b of the lower part first which serves as the function as up 
shielding of a magneto-resistive effect mold component from soft magnetic materials, such as a 
permalloy, auxiliary magnetic layer 9c which similarly consists of a permalloy etc. is formed in a desired 
configuration combining the frame plating galvanizing method and ion milling. 
[0072] And after covering auxiliary magnetic pole layer 9c by insulating-layer 12c and performing 
flattening processing by CMP, the front face of auxiliary magnetic pole layer 9c is exposed. Then, 
package formation of the three layers of magnetic layer 13 of the upper part first which functions as 
magnetic pole of second magnetic layer of the lower part 9a [ which functions as a lower magnetic pole 
of a lower core ], record gap layer 10, and up core a is carried out at a desired configuration using the 
frame galvanizing method. 

[0073] For this reason, in a medium opposed face, the width method by the side of the record gap of 
magnetic layer 9a of the lower part second and magnetic layer 1 3a of the upper part first will be formed 
in the same width of face. Moreover, to the air bearing side of magnetic layer 9a of the lower part 
second, the perpendicular lay length LI is formed so that it may become a long configuration from this 
lay length L2 of auxiliary magnetic pole layer 9c. 

[0074] At this time, it is desirable to form the perpendicular lay length LI in 3 or more times of this lay 
length L2 of auxiliary magnetic pole layer 9c to the air bearing side of magnetic layer 9a of the lower 
part second. LI is formed in 3 micrometers or more when forming these L2 in 1 micrometer. 
[0075] A FeNi alloy, CoNiFe, etc. to which the magnetic material which constitutes magnetic layer 9a of 
the lower part second and magnetic layer 1 3a of the upper part first increased Fe presentation with 
saturation magnetic flux density higher than a permalloy and a permalloy are used. 
[0076] Furthermore, since an insulating material cannot be used for the ingredient of the record gap 
layer 10 when carrying out package formation of second magnetic layer of the lower part 9a, the record 
gap layer 10, and the three layers of magnetic layer 13of the upper part first a, and using electrolysis 
plating, Cu, Ta, etc. which are a nonmagnetic conductivity ingredient are used. 
[0077] Then, after covering the whole by insulating-layer 12b again and exposing the front face of 
magnetic layer 13a of the upper part first by flattening processing by CMP, the coil layer 1 1 and 
insulating-layer 12a are formed on it. Then, magnetic layer 13b of the upper part second which consists 
of soft magnetic materials, such as a permalloy, is formed in a desired configuration by the frame 
galvanizing method. At this time, magnetic layer 13b of the upper part second uses for and forms the 
frame galvanizing method etc. on the front face which carried out flattening by CMP. And the whole is 
covered by the protective coat 14 and the compound-die thin film magnetic head which is the second 
example of this invention is completed. 

[0078] In the compound-die thin film magnetic head of the configuration of the second example, second 
magnetic layer of the lower part 9a, the record gap layer 10, and three layers of magnetic layer 13of the 
upper part first a are collectively formed using the frame galvanizing method. Therefore, since the width 
method by the side of the record gap of second magnetic layer of the lower part 9a and magnetic layer 
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13a of the upper part first is formed of the resist frame by which pattern formation was carried out with 
high precision from the reason mentioned above, the doubling precision of the width method which is 
these two also improves by it. 

[0079] Furthermore, the compound-die thin film magnetic head which can mitigate the effect on the RF 
recording characteristic aggravation by the eddy current is realizable by using the up core fabric 
explained in the first example as shown in drawing 6 . 
[0080] 

[The third example] An example of the magnetic disk drive using the thin film magnetic head which 
starts this invention at drawing 7 is shown as the third example. 

[0081] The pivotable magnetic-recording medium 51 by which this equipment records information, and 
a means 52 to rotate this magnetic-recording medium, The compound-die thin film magnetic head 53 
which reproduces information for information from record or this information magnetic-recording 
medium to this magnetic-recording medium, A means 54 to make this compound-die thin film magnetic 
head access said magnetic-recording medium, The signal input means to this compound-die thin film 
magnetic head, a record regenerative-signal processing means 55 to perform output signal playback from 
this compound-die thin film magnetic head, and the device section 56 that this compound-die thin film 
magnetic head shunts at the time of an unload were constituted as shown in drawing 7 . 
[0082] Thus, as a result of exaggerated light property measurement estimating the engine performance 
of the recording head by this invention stated in the first example and second example with the 
constituted equipment, the outstanding RF recording characteristic of 30dB or more was acquired also in 
the RF field 300MHz or more. 

[0083] An example of the RF recording characteristic comparative evaluation of this invention and the 
conventional thin film magnetic head is shown in drawing 9 . In this Fig., an axis of abscissa is a record 
frequency (MHz unit), and an axis of ordinate is the exaggerated light property (dB unit) of a signal. It is 
among this drawing as a result of [ of the frequency characteristics by the thin film magnetic head which 
the black dot showed to the first example of this invention, and the conventional thin film magnetic head 
which the white round head showed to drawing 13 ] measurement. The RF property is improving 
sharply by the thin film magnetic head of this invention, and this result is an example which shows that 
the outstanding RF recording characteristic of 30dB or more was acquired like **** also in the RF field 
which exceeds 300MHz by this invention. 

[0084] Moreover, according to the example of **** 3, the high recording density magnetic medium 
described below is also received. Can record enough in a high frequency field and a high-speed-data 
transfer of the record frequency of 300MHz or more and 10,000 or more rpm of magnetic-disk engine 
speeds is possible. Moreover, in this invention first and the second example, two or more surface 
recording density 20 GB/in which was excellent in the RF recording characteristic, and the information 
record regenerative apparatus beyond transfer rate 80 MB/s are obtained from being compounded with 
the reproducing head which has a magneto-resistive effect mold component as mentioned above. 
[0085] Said magnetic disk forms the magnetic film 62 which uses Co as a principal component by the 
thickness of 1 5nm, after forming the substrate film which used Cr as the principal component on the 
rigid base which uses as a principal component the glass used as a substrate 61, the soda alumino silica 
glass by which the chemical strengthening was carried out, or the ceramics, as shown in drawing 8 . 
Furthermore, on it, the lubricant which formed the protective coat 63 upwards by the thickness of 4nm, 
and uses a perfluoroalkyl polyether etc. as a principal component is applied, and lubricating film 64 with 
a thickness of 2nm is formed. 

[0086] The magnetic film 62 which uses said Co as a principal component may contain at least one 
element chosen from Cr and Pt. Although the magnetic-recording medium was formed using the Co-21 
atom %-15 atom %Pt alloy target in this example, since a medium noise will increase if addition 
concentration is decreased rather than 18 atom %, the concentration of Cr to add may be the range of 18 
atoms % to 23 atom %. When it decreases rather than 12 atom % and the product Brt of the residual 
magnetic flux density of a medium and the thickness of a magnetic film is 3mA or less, if platinum 
addition concentration is held for a long time [ after / record ], thermal fluctuation will become easy to 
produce it. Moreover, when platinum addition concentration was added exceeding 30 atom %, the 
overwrite property deteriorated. As for the addition concentration of the platinum added from these 
results, it is desirable that it is below 30 atom % more than 12 atom %. Furthermore, as an alloying 
element, by choosing B and P, the diameter of crystal grain of a magnetic layer makes it detailed, and is 
useful to reduction of a medium noise. As for the amount of these alloying elements, it is desirable from 
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the point of the mass-production nature of a target to consider as a maximum of 8 atom %. 
[0087] The lower core which counters with a record medium in the field close to a medium so that 
clearly from the above example, A record medium, the record gap layer which counters, and the first 
magnetic layer of the upper part which counters with a record medium and functions as up magnetic 
poles at the time of record, The laminating of the second magnetic layer of the upper part which 
functions as up York at the time of record is carried out one by one. And an air bearing layer is 
constituted from an end face of said lower core and said first magnetic layer of the upper part. In the 
field near this air bearing side, the laminating of said second magnetic layer of the upper part is carried 
out on said first magnetic layer of the upper part. A laminating is carried out on the thin film coil 
wrapped in the field which retreated by the insulating layer and insulating layer on said record gap layer. 
From this air bearing side further in a back location opposite to a record medium The front field in 
which said lower core and said second magnetic layer of the upper part are connected with, and said first 
magnetic layer of the upper part is formed with the edge surface width dimension in a medium opposed 
face, It consists of back fields formed by the larger width method than the width method of said front 
field. And said second magnetic layer of the upper part is connected with said first magnetic layer of the 
upper part in the back field of said first magnetic layer of the upper part by the larger width method 
smaller than the width method of the back field of said first magnetic layer of the upper part than the 
width method of the front field of said first magnetic layer of the upper part. In the field which retreated 
from that of a back field, it is formed by the larger width method than the width method of the back field 
of said first magnetic layer of the upper part rather than this connection field. By the thin film magnetic 
head which has the substrate which furthermore supports said lower core, said record gap layer, said first 
magnetic layer of the upper part, said second magnetic layer of the upper part, said insulating layer, and 
said thin film coil It was able to compare, when based on the conventional thin film magnetic head, and 
the RF recording characteristic of magnetic recording was able to be raised sharply. 
[0088] Moreover, the first magnetic layer of the lower part which counters with a record medium and 
functions as lower York in the field close to a medium at the time of record, A record medium, the lower 
auxiliary magnetic polarity layer which counters, and the second magnetic layer of the lower part which 
counters with a record medium and functions as lower magnetic poles at the time of record, A record 
medium, the record gap layer which counters, and the first magnetic layer of the upper part which 
counters with a record medium and functions as up magnetic poles at the time of record, The laminating 
of the second magnetic layer of the upper part which functions as up York at the time of record is carried 
out one by one. And an air bearing layer is constituted from an end face of said first magnetic layer of 
the lower part, a lower auxiliary magnetic pole layer and the second magnetic layer of the lower part, 
and said first magnetic layer of the upper part. In the field near this air bearing side, the laminating of 
said second magnetic layer of the upper part is carried out on said first magnetic layer of the upper part. 
A laminating is carried out on the thin film coil wrapped in the field which retreated by the insulating 
layer and insulating layer on said record gap layer. Furthermore, said first magnetic layer of the lower 
part and said second magnetic layer of the upper part are connected from an air bearing side in a back 
location opposite to a record medium. Furthermore, it is formed so that a record medium may extend 
from an air bearing side to the back of the opposite side by the die length by which record gap length 
deserves opposite spacing of said second magnetic layer of the lower part and said first magnetic layer 
of the upper part. Furthermore, lay length perpendicular to the air bearing side of said second magnetic 
layer of the lower part forms for a long time than this lay length of a lower auxiliary magnetic pole layer. 
And said first magnetic layer of the lower part, said lower auxiliary magnetic pole layer, said second 
magnetic layer of the lower part, Also by the thin film magnetic head which has said record gap layer, 
said first magnetic layer of the upper part, said second magnetic layer of the upper part, said insulating 
layer, and the substrate that supports said thin film coil, it was able to compare, when based on the 
conventional thin film magnetic head, and the RF recording characteristic of magnetic recording was 
able to be raised sharply. 
[0089] 

[Effect of the Invention] According to the thin film magnetic head concerning this invention, the effect 
on the RF recording characteristic aggravation by the eddy current can be mitigated, and the compound- 
die thin film magnetic head which has the outstanding RF recording characteristic of 30dB or more in a 
RF field 300MHz or more can be realized. 
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sb=» r t mm^^m-nmam^icsx^T^T y > f 

?m^^wi®X'imii±.&%-c>mtiiS<o±.\mm £ 
m&Ltim&X'temft.mm4rvy-7JS±.<n&miBR 10 

A>o % SffEi:$m~W&ttJf liffiE±&m-«4J§» 

^-fej; 9 h'\^^^mxwm±M^-(Dmi&.mtmm 20 
^is^ffi^i ti'&fimmni. <o'&&Ltzmmz 

bXZ^^m^-mx'Bf&ztixts'Q, £b^mtzT®=: 

7\ mrKfd^=¥-y ■yT'S, Hffte.h^^-w^ttS, Sulci 
ttJf E&&{fci#fi1-5T&ffiftM4S^ E» 30 

t&fctttfa LtmmicT&mmk Lxmmi-zT&m- 

mm&t#faLie.mmz±.i®mmb Lxmmi-z±&% 
-vm&mt, mmmc±^a-y t Lxmm-t%±% 

m±.&%-<nm&mte z <d^t-<t y >-ysici£v>ffligc 
xttffinz±.&%-(F>M&i§<r)nzmmzix. imLtzm 
mx'immizm^y y7m±<n&mm%.v&mmi l '&?>- 40 

> E»&ft b itRtt<n'&iiQLWX'mm-mwi- 
<nm&mbmm±tf>%-<nM&mf>m%£h. 

mm-mt** y?mm^-r z^zx^t^t y ^ 
T^mmmmm. m?.Ti$wi-m&m. mmm** y 50 
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2 

ZzbZft'&b1-zmmm.9\^y k 

I»*ri3] BuffiTSc^r^. mmm#bZifaLiim&f 
\cTU3-yb Lxmm-tzT&m-nm&mb, mm. 
mt*bMfti-z>Tttffi®&mmb. mmmfobM^Lm 
mmizT^mmb Lxmmi-zT&is-cDm&mbzm 

fob {is*from*fiBT'HfriaTSi5^-w^ttS t stite± 

^ftfc-B^i-sft^-e^r^r y >?m*bmmmftb 
wtsT^-wettSw^T^T y >fffibm&£ij$i 

fc ^ b b 1rZ If #31 1 lEttw^^M^ 5/ K. 
£ < 45 d t ^#m<t-r5milEIS#Jl 1 3 co^-fix 

nMbmm%wgm^mi-^m.m^. mmn&m&m 
b \^tzzb zftwib-rzffixm i ^ 4 <nv ^-rtiM^iWi 
<nm&wmmmn.^y k. 

mmzttLXTy--txi-z&m&&&ffiz-. mtm^m 

0 0 OIfi]JW±-C*|H]tet, E»««»i5 3 OOMHz£l± 

(iff #31 1 nm 5 »v »f ;ft,fl>lcfEtttf>j$IBHS£^~. y 
45 r b ZW®. b ■f5«*E*S^K«. 

[000 1] 

icHL. «fKflS*«J&:««Eft?¥^*'1-4fcft«)*^a 
M»«^j» Ktsi^cnSrfflv^ttlSEftff^SSatc 

mi-*, 

[0 0 0 2] 

[ffi*»aaf] 3>t c ^-^wE«^g(-ffl^e>n5iK 

fLT^5„ 

[000 3] 111, 12 lcft3fcwflMS7*-f ^ ^ SSIC 



3 

1 2 « r nm^mm^m%^ y Y<r>wmmmx'b <o , 0 
i w±^(o±m:U<om^MX'h^o 01 i, 2 2ic^-r 

mm 2, TSC->-^Kl3. TtI5^l4, Bmssts 
*^5, ^Ef&Jffllg6, tiiT, ±gfl|&S§:Jf 8 , ± 
a5->-/uK*TSP^TS9, fE&^s'T'BlO, =•-< 
;Hl 1, mm.m \ 2. ±I35=»T®1 3, {S^Jfl 4£ 

3719 i±£B=>TJfl 3 t^-^mT&^T 

k, iigB->-/l-K«T&l5='TS9 = 4 IC& 

£ftfcf£li=¥^ y^miOt T-MSniEi'-y Kfc 

^T*15 3 r S 9 * T« £ ft 5 ff£ ¥ \ y 7°* fCffiB $ 

[0 0 0 4] «3fe«)»Bt»*^y Kfc*N*T. IBft^y 
KSr*fig-f5±g|53Tg9li, Ell 1 ICtjH-J; 9 ic, ft 20 

*t?j(E*#iRiB^e»a*^i6ioriioie<-^jgij«, 

HtPfffftSH^A-A" »*^id»e>a*{ci6j 
oT^oTtt<0^^5. 01 1 M*-T<t 
=JTJEMfc4S-ft{a£< ffli^titv>5„ a»d»5JUtti:-*- 
■5<Ofi, 3>fA'«jt^e)»**ft5«i**7U7'Jl«>f ^ 
HA— A' X-m<Q&ts^k\c£t). Um^^yy&Bt. 

X'mmzm%.&&ffcz-&ztcv>xhz>o 
[ooo5] i£*m<nmmm^y kw±w=«t 

<*nfeft-CV*5. 7U-Afeo§Sm ±gi53T(i. 

SftfcSSil^*— ^O'f^wflSttBISrftot-t-a. * 
|c* h \) v 7 4 -I- J: | J7U'-A-c|14ft3tffi«c4r 

tm&mzmnL. ±u=>Tm&-teLxM&.-tzk^ 

[0 0 0 6] tw5-C\ iE3MBft7*<r x^SB^Sft 40 

fk-S5a[T^-fexfl2©«iRii±s-f-*-r*L<*o, -eft 

[0 0 0 7] ^X-f ^^^e<7>Ett^ft^i^466fc* 

fctt, Jfi&SfcSfcDlceftSftSflMR*, -fteivh. 
[0 0 0 8] Z.tlb<Dohhy y<?&%fa±<r>fz)b{z. 
[00 0 9] L*»L*jJ«fc. f**Mwj»R«fc^y K"C 50 
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ti, 0 l 2 [c^-ri 5 (c, IM^rmi 3ii, n-f/Hi. 
l l j3J:tnfttMii 2**JiUfc«l^j«Sft5fc«), 

= ^f;Hl l^iil 2 00^-5^9-1 

Hi 3<7)K)f 3~4^m{CJtLT, l"77 h<0Kffti4 

* h<75K«ttl 0MmW±(Ct)X^Ui5;tM 
4. — ±£|5=>7JIl 3Jc*s»t5«SjtJSW©h7s' 

M<r>mmmi5.^-y h'X'lt, BtJf i« l 0 mKlw i/^ 
h f l ^ m WT« h 7 y 5 : 1 1:4 5, L 

frLtetfb, :»J:9t h7 vtm^ttLXi/i/?. btig 

[ooio] zmxotmm&ftfc-ti^m!: IX, ft 

mW-l 1- 1 4 9 6 2 1 1 1 -2 0 3 6 

3 0tm ±SI53T?:, ±«B«tti: LT«ili-5SB- 

5«it^M^$ftTv^o rw«it{c«tfttf, igp^r 

^H(iifiLfc2oWgi5^lc^#IL-CffM-t- ; 5fcft, Y^y 
rt7)5iU*^)„ S&lCttWHPpi 1-7 6 0 93-&«l£ 

lic©aiSt»tHUfcfllitasi!B**ftt^6. rftf><o 

[ooii] -73. iK^x^^^^g^x-^e^ii* 

«:t±AiHc«*n i£¥T*li 3 0 0 MH z a±t-it L i 

[0 0 12] L*»Lft7SS<b, ±3£Ufc^fei«T?H:, 

3 0 0MH ziZi>t5±&ftmfaft&(0!p\±'<C®mLXffi 
ii**l*Lfcrt*ttwfti-CIC»#*ftT^/£V\ ±^ 

[ooi3] -rt£t>*>. MmmmicmLx. ±.%^r 
z-ftmixBf#.-tz>m&mmmm%^y rxm^mw 

*J(t5^l-fc5o 013, 014, E 1 5 (±HiilE^*a 
0j, 4$BH¥ 1 1 - 1 4 9 6 2 1 ^«-CBB^$ftfc±(fB 

T*fc^„ 0 1 4 ttZ(7>«-g-®5»BtBa^y 



5 

*>•), Ell 3l**<o±&M<r>$mmX'fo5 a ftfc, 0* 

m~<DM&m 1 3 a tmzroatts 1 3 b &m 1 3 ic^ 

[0 0 14] Ml 3tlii-«H4il 3 a 
•O-hA-A' WU 7 U-TjKW > b A — A' £9 
t)^*f|6]ffii!i^Sin5^-C£^^-^ttS 1 3 a 

ir^-^etts 1 3 bimnmcm^ixx^^o Cir 

-C'Si 4^bt3^5J; ="f/i^l:»f£(cj; 9^g£ti 
■ItmitLtt. S-^iKttS l 3 a b%-<nm&m Ubn 

SaHEffilCtfLT, HtfSSL/jC^lRl'esB— «>KttJl 1 3 a 

d»<b?&-attJi i 3 b-tijftA-r^o &ifcri 5 

(Ciol/NT. Hi 5lc*-ffcW©A#fcifl*flEiS J £ca. 

iMilftSMMMttfSffr*-*. B 1 4 icWt LT*Lfc± 

It, 7 1/7^yhA-A' fl^&ffcStftffifflJiRitW 
ftiJ-C. h 7 y 9 fc+#l-SJ£fctWac{-*S^T, IB 

-w^ttg 1 3 a tm~<nm&m 1 3 b w\ ±t lt 

[0 0 15] Hi OtCI44*R!¥l 1- 7 6 0 9-C 

M*£ftTi*3«£aaMMB3l^y K«)-W«:U*-*-. 

l fc» [6] ffi <75 raisg^ ^ - v y t*s $ left 3 -r 5 n HR-cttfr 

*tlfilffi*»f>lWi5*lRHClRloTJ£ffii-5«riti*5. r 

Bsacaaas^t < tt <o , u • ft 

[0016] 

^miz£z&®mtzm&&Bit^<r>mw&m®^ 30 

0 MH z «±Witfl K gE»ffi«lC*JV N T 1 w mHTwS 
h 7 y ^ «-C t> +»*aE»fi6/J 5 »fll»55 

[0 0 17] 

raja***-*- 5fc»a>#&] ±£aw«raj*i-afc 
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[0 0 18] «£M$ffi£^y KOEftttCffi 

10 [0 0 19] rt^51ifi&K,fct>S&$*lEg!- itJI 

[0 0 2 0] a^-fflSK^y KrofE»«Stlgpw#^i: L 

fr-rSTSBaTi, IE&ji*t*r(6l-t-5ES^^s/7 P S 

= 7t Hu!£-hoCf5— <£>{&t£Ii roffiffiT'^ 7^<7!)y/I 
ft, miit/iffi«c-C'l±Hufeie^= 3 s i -ry7'l±w*6^SS 

■+ft-CJBj«$n5ffif*fiH*i:. f)Ettl77ffl^ro1i^f?£i 

wEJb»as-<n«ttJiwa*«*<7)«^jsfe«to 

t> 7C § v fcX'Mfo L fc„ 
40 [0021] *^&icJ:*ui, *f«-«iltli:*Jt» 

[0 0 2 2] Sfc. ±«C*-«)«tt«i:±a5*-©«tt 
50 «>, «««*S-C<o«jKaiaS:jqi»Jtft» ±M9i-<r>mi& 



7 

[0023] m-<D$t&mh:m-<Dm&mt<D 
[o o 24] %-<Mmmv>'&ummc}3rt2><i$ io 

[0 0 2 5] -f/ifct). ^IPJfK&SflifiJcK-rSrtfC 
0 j&A/fc*»«t«Efl:»l6liiiiS»«>lEft=¥+ y^»*-C^T 

mcm'&i-z^ttf-simtteztub, 3oomhz«± 

[0 0 2 6] ifc, «ffJCifi»i-5««JiltJ^r, IE« 

t. mmm»tn^L^mm\c±^mmt Lxym-tz 

ftt&m-om&moi&mx'^T^T v ^ymzmfo 

^misSLx-nffi$i±.%%-<nm&m<o±.izmmzti. &m 
Ltzmmx'teffim&m** •yfm±.<r>tm.m'&.xmmm 

y >/iSi:SiS/£*l*l<7>jt$AST«R5til«HKtt«l^lRl 
«fc*)£<J&lSLfc. 

[0027] i 9 *«i«wa^a»Bt««^ y 

SUHcfcsaSrtSfcv^h h7y*«# 
[0 0 2 8] £<bfc, Tl35^-<n^)iro^fl£?rt|fi]B{c 
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Lx±&m-<»frhT%%-<nmw§^kmM.mm&h 

St©©, r»*-8ttt«l4rol!B«-C*fll!i«ffiJ14:« 
H(7>«tt«ii:*«l«ttJi^SSHELftV^««lcl3V^T, IE 

w^tti t mm mm m t*mmu^ i^-ok* 

Sft«rMilM-C3 5fc», a>f/ui>e>Ri||C**iSaiJlE4:li 

[0029] Mti. ±.u%-<Dwma*m&-tzwmt 
wx->i^<t£?>j:o. ±&%i-<ovmm<r>mfaWMmm 

[0 0 3 0] JEtc, ±£al^tt«ttfrff£ttt&fli:££ 

~-y K*rfflv^4w<kJcJ:0i«ffl«1W±w«*ifci«ie»* 
SWiK^IE»W^S<7>H!a^»THgt Lfc„ 
[0 0 3 1 ] 

[0 0 3 2] 

Ji*Jlt5«^-SSIfflt«»^y K<0±»3TJi 1 3 Sria 1 

[0 0 3 3] HI 2 (i^-f-J; 9 ic, **WK«51S^S!» 
BBKa^y KTii, ir y * y V WSl 1 iJclfeftl 2 
LTN i F e««)«ittll)tSra*LfcTaJ«*->-^KJi 
3^^§tLTV^5„ T^^'>-^K«±IC|±A 1 2 

BSftT^S. ®«fifiiSS^S5ioJ:t>'affil7$rg 

• y K(7>TlflJ3Tgt LT<o^?r*?a5±^->-^ Kg 
9^JiL, K^MtS. ZZX\ TSB^T 

. )■ S: **a 5 ±95 KS 9 ©Eft * - v y ^ft'J 
(4, jift:*HRjffiA^*-C«^i-SlfS-^«ttJi 1 3 a CO 

5 o T»3TJiSr3(Ela5±ffi->'-/i'KJi9«iaft*+y 
■7M<r>m-*fekm-<r>M&m l 3 a wlEft^-r yym<D 

m-&&k zm-<Dmk-fz><Dit s vyytitmfrbom 
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[0 0 3 4] rr-C, T» = TJlS:#*i5±«BS^-^K 

n 9 wiES^-r y7m<r>m-*m*. mft*tfom*h*x 

ft^i-S^-oattS 1 3 a ©Eft** s^ffliZXr+fc 

tisiuwi/iSJ; oictefsiztiz. T&^Tmz&tez 

h%i/->\< Kl 9 ©IE**-* y :/«a><fr ! tifc4:SS-©« 
^a l 3 aW|E^^f-vy7 c {Ri|co*H-&t SrR— wilSt-r 

[0 0 3 5] TSB=»Ta9K>±|ltt*fe»»a»fe<C5eik 10 

/ugl l, ±SCnrHi 3Sr^LT, lEft^y K*« 
(Si" -So 

[0 0 3 6] igB^TSl 314, £ftjg#£# 

l 3 b tozio«>«ttJBA»&#)*$*i5. ±.^m~(om 
&m 1 3 a li5E*«fti:»fl1-*-»-e±»flt«i: 

[ 0 0 3 7 ] ±&%,-<nm>&.m 1 3 a 14, h?-y?Mt 
*LV^«Bffi«^ftWl-C«riiSn5Sft*flB«l 3 a 1 
t , iW*1H«©«-+JfeW 1 4 9 **-+ifcW 2 -e AM 

[0038] iMm-nm&M 1 3 b i4, _h»as-</5« 

ttg 13a OT$*fW£ 1 3 a 2 T'ifB^— CD^tta^HiI 
1 3 a 1 OTflhJ-jfew 1 4 9 fe£< . m±.&%i-<n 
Itti«i*i« 1 3 a 2 ©ii-SW 2 J; 9 tftl^^t 30 

[0 0 3 9] avl»31JWclC*i^-Ctt. *-fm_^ttJi 
fCjo^T, ±3* Ltz -7 U-T tf-f y h-e«SCSr«tO ii A/ fc* 
afc±»»- w«H4S t ±»H5=ro«ttB t £ Brittle 
mfo-fZtzih. BH*afi9WS/hS<fco-Cir*S. *w«f 

43(45, »«»K±5flfl«SSflM*S{fc*««1-5;i 40 

[0 0 4 0] ±»*-«)8lttJii:±a»-ro««± 

[0 0 4 1 ] ±«*-WBH!feJii:±«»fr«)« 
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#fa*EK:iolt5i|g^ifc4 9 t*l£i:44fc*, §2®:!!* 

^ic^-r 5 c t & t a z . 

[0 0 4 2] -ftifrh. *HJfi«W»g|«*^y KT' 

14, Tigitt^lc4 5iSiJ5iSEa#14S{t:lr@MT-^-5± 
mtfrfZZ J: 3 0 0MHzJil±<7> 

[0 0 4 3] *|C*$^0>$&-0>lllSe!lK#lt5*-&S 

[0 0 4 4] *T. T/^y*fc^©1r 7 
e>4SSHBW*$ixfc*Sl±JcAl 2 0 3^S i02 

^ifc, CVD^fflV^t5~10^mi»S 
W^RL, ^(O^S2±{cTi5">-^KSSr3 

VMitttpy if Srffi^-OSa-r So TS % >-i' KS 
3C0±(C|4A 1 2 0 3«ri»&fc3T»lfc»Ji4«:>i'<y 

»tS»*ffi (AMR) if^AMRtf i9 

fflaa<»fcft5e*««ftttS!i*3! (gmr) 
[004 5] i^v^-c, z\(om%n^n^mm^m5<D^ 

5CoCrPt *^<n««tttt-»*>&*5a:iSltPj»Ji 

Ta, cu, Aitet'<nmv.mm 

[0 0 4 6] i<n±[cA 1 2 0 3^e,/j:5±gS*fe^g 

S^aa-rS. *<0±|C{4, T»37i94^y*^ 
TUSara 9 14^<— ro-f*0((c«tttmjJ»6»49, « 

[0 0 4 7] ^lc, T»=»T*±lB^-/i'Ka9w± 
IC, Al 203^S i 0 2*if©lfe^SrBfe^LIE®^ ! 

ip£ft5lfelis8l 2 c4:0. 2 ^ mSS©)?^.T-^j55c-4 
-5 0 

[00 4 8]^|12c?:ffML^ ^©±(c_tg]5 
=JTa?rl 3Sr4//mSJgw[fL^.-C*ffM-t--5±^— (7) 



11 

MVkm l 3 a Z?u-J*t y*fe&m^XffiWL<r>WfikK 

Bfo-rZo ~<^t $ ±®m-0)t&v£m 1 3 a zmum® 

1 3 a 2 WtSTt-ffiW 2 t P-(75i|i^tffi(C^ 5 <fc 9 

I Kfc 5 i 0 ^wrfffi®. 1 3 a 1 

[0 0 4 9] r^Tig^ffiigU 3 a 2 WiH^ftW 2 lififi 

^jffli^ i 3 a l cotH-jfew l <nz.feU±.ic-fZ> z £ *«a 

^ffifijl 3 a 2<7>*I-i1feW£0. 6 mlC^-T?)^ 
£\ &*1B®<™^?££ 1 . 2,imW±l;Mt5rt 

[0 0 50] £ f>(C, ±gB^-(D8£ttS 1 3 a ©fulfil 

1. 0ymlCffMi-5#^ M«13al?)ft^D 
£0. 5 w mWMt5„ 20 
[00 5 1 ] *fc, «Cflc»|6iaii6^*-C±«JB-W»tt 

II 3 a <75i|STr}fetTlf|5=iTJi9<naE»=¥-V ■y7'«<^*I 

[0 0 5 2] ±»»-<0BH±Ji 1 3 a fcflWc-fSflttt-W 
m^m^^F emfciig^LtzF e N i ^CoM i F 

emtR^htiz. ±w%-<r>m i &.m 1 3 a 

[00 5 3] fttttfjlcii. «l*.tf. ±.i$%-<nm&m 1 

3 a <D!E»=¥-r y-ym 1 0 (CifiV Mil<75jlf£r F e&UjJcSrlH 
^LfcFeN i-g-^-CflMU M|iJ<£>1 v n -Y 

[0 0 5 4] ftlc-f !)y;/th7'>?i?:fM 

a 1 2034 t'<nmmm 1 2 b srss-westtJi 1 3 

a ±0 t>*<Jfi«U HMtft^ttflMt (CMP) SrfflV* 40 
T¥ffl<t»31*ltL, .kgB&ttl 1 3 a c75«ffi£fftU£ 

1 1, Al 203^Si024 t'<F>$&m!9 12a SrHUifc 

02 lai^/uS 1 1 i lt-S<" 
■Cfc»telHJltt4i.\ 

[0 0 5 5] Ife^l 1 2 a *M\k. v a -< * i*<D 
«t«ttWfl.^b<C*±«5*r«)«ttJi 1 3 a £7 U— A 

1 3 b 11, CMPlCifJ^fflftLfciWK 50 
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1 3 a <7)«#flHtt 1 3 a 2 CDaffidjo^T, 
_tgB3!-tf>$t!feJi 13a COBU^i^ 1 3 a 1 <75*B^i£W 

i «t 9 £< , 1 3 a 2 <7)*§^&w 2i9*<^ 

[0 0 5 6] Sfc. 3^/HIJ;!)ii$nfclMl 

(i, ±MWi- <nm\tm 1 3 b (F>±MW,-<o I3ai©i 
»t**-+ftw 3 lit-t Ztiftfa ^Jjtfmiz L 

nw&ttl 1 3 b (7)±S|J«S-©«ttJi 13ai ttfttttffl 

1 3 a 2 ©IHTtifcW 2 fc> 0 . 8^t5rt^ai 

[00 5 7] Witf, ±Si5m-wattS 1 3 a ©ir#« 
%13al (D*i^-&W 1 £ 0 . 6 /i m, 'ikliW$. 1 3 a 
2<7>tr+£fcW2&2. o n mic-tzm^. ±&%i-<nffi. 

ttJB 1 3 b ©±»*-0>«ttJi 1 3 a tcO^^JSldio 
lt5*^j-ftW3Srl. 6*mK»jJtt5. 
[0 0 5 8] ^Lt^SrftlKl 4T'So-C*H^lC 

[0 0 5 9] ifc. ±S|5'>-yUKJB*T»3TJi9l±, 
_hgC *s-A> m t TSU 7! £ L XMfti. L T t J: 

tt Z> ±IH5 ->-^ KJI tr * o # ^ * y ^ ft H X'WM 
\%L. mmt L-TS i 0 2^A 1 203Sr»JlL, $ & 

[0 0 6 0] $?,tc % ±gp>—/UK*TgI53Tg9l4. 

[0 0 6 1 ] ^W«t^^fi£$nfc*^WI^5«^5! 
*BB8«^y K-?tt±*lB-roWMi 1 3 a ir±«SJBZ 
co^Si 3 b twftltffilii^tSiftWaEJ-iSiSSJBfi 

[0 0 6 2] 

4 st>*a 5 *#bs LTBiw-t-s. 0 5 \tm— <n%mn<o 
m&<r>fa®mx'hz> a 

[0 0 6 3] *3U6C»J(CjoV>T{±£« 1 ±lii(ea« 2 £ 

18, ±35^-/1- K« 9 bSrHiJJc^L, 

JK* $ ft 5 . 2 Z * X <nl£$mm \Z# It 5 ft ££$KBt 
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[0064] Ta=iT9©±fciiife*Bi*>e>4sia»^ 

371 1 3 SrJKriiLT, Eft^y KfcflMt-t-S. 
[0 0 6 5] XSB^TJI 1 311. ±«*-</>« 

ttinai, ±SB!SX©»ttJi l 3 b troiowltt 

±ia5^-<©ai4i 1 3 a bcak* 
[0066] T«B=*7 9fi. 0 4, 

9 {C, TlfCm-roatt^ 9 b , T%>%-<Dm&m 9 a . 

&xfffimmmm 9 c <D=o<oan4iia»f>«fifc$ii5. t 

gsrco&ttJf i 3 b tit»**iTWIBn«)»ttJi9 a ic 

S-JS-CT»!fc-<0«teJi 9bt T^S-WiSttl 9 a 
[0 0 6 7] Tftft-ottttJI 9 a roe*?? 

ttttfl 9 a ©17^7 y >VMlcmW.te1jfa<n9:£L 1 
d\ *B«i«1«B9c©iai#lRlo**L2J:9ft<i-S« 

[0068] ^©£9 fc«j*<o*£M«K«ft^y K"C 

ii. ±wjB-«)«t!feJi 1 3 a tftem** y?m 1 o©¥ 

[0 0 6 9] £<b(C T§i5^-^«ttS9 aCOJiT^T 

•J v^ififc*it4#rti0>*S L l if&bfi&ttJi 9 c © 
fSI*|6]0>£ $ L 2 X <9 ■& < -r 3 - fc ic i <0 T^-<nm 

tt§9 a £*tJMKffJ|9 c 

[0 0 7 0] »^*56Wro*-wH*«lci3Jt5«^a! 
M%~-y Kro«iiXSl-o^-C»Wi-5. gffi 1 

b*»*1-SXS4"CI±» ^-<^>jlffi0iIi:±<R-^X 
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[0 0 7 1] »ft«0i»ftll*^-<7>±8|5i>'-/U Lt 

[0 0 7 2] -t LTfctttflHSl 9 c frfeftJI 1 2 c T'S 
ot, CMPIii9¥fflfk»aSra[Lfc«. HSb^tSS 
9 c©*B£^tti£-frS„ TW3T»T*BWH« 
t l.xmm^ZTU%-<r)MtiLJ§ 9 a , Kfifc^-Y -y^S 

io i o, ±.^T<nmmtLx®mi-z>±.&%-<Dm&m 

[0 0 7 3] ^Ofcft, j£#*HnJffil£*3l>T, T^m_ 
©B&ttJf 9 a t ±«SS-«>«ttJi 1 3 a ©Eft*-* y f 

T«5*X<75»H4Ji 9 a ©17^7 y ^^ffifC^LXfiitt 
&£ft©ft£L 114, ^ftBllSS9 cnmiJ £L 

[0 0 7 4] -<dh#, TM%~<n&&19 9 a ©17^7 
20 y y^Elc*fUTSK^*[6]©S$L l (4, ttttttSJS 

9 c<75^rSj<7)ft$L2©3^X(Cjf^i-5rt/iiSS 
£LV\ :©L2*l/iml:Mt5i^ Lll43y 
m£U:lC&jft-*-S. 

[0 0 7 5] T&jg- 9 a <t .b«5»-roflH4Ji 

1 3 a Sr««i-5fl«4tr«SH4, /<-7D>f^<-7D^ 
J:Otfift«**«©i«V^Fefi^*:«-^UfcFeN i 
^CoN i F e^Sffl^e>ft5. 
[0 0 7 6] £P>lC, TairroSttl9 a, |Eft=¥-* 
y/ilO, ±g|5S&-©&ttS 1 3 a 

30 *#ftotfcfll<^s»&f±, Eft^t^ 

[0077] ^r©^. mv-zftztkmrn 1 2 b ts-o 

•C, CMPlcJ:5¥fift«LaicJ:?>±9J«-ro»ttSi 
3 aW*ESr»W**fca, ^©Xica^/uai K tfi 
til 2 a ^Wt5. ^V>T. /<— rP-fi^Ofta 

[0 0 7 8] *X(7>Sllfi0IJrofl|j«wa^a»ll»K5(t^y 
KT'{4, TSS-©Sttl9a, lEflk^+y^H 0» 
±^-©iS'l4Jil 3 a(73Hei±7U-Afto#)fe^ffl 

*) , TCTJBXOBtttJl 9 a &tf±»S&-0)«tt* 1 3 a 
50 o©i|g^-j£©^^-ti:^St[6]±-r6„ 
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[oo7 9i &%\z > m6\z7F-r£.oic%-(nmMmx' 

[0 0 8 0] 

1-0 

[0081] iRigaii^^fefii-f-siiite^'tg^^is 
®!«*5 1 1. &min.nzmm$:\B\mzitz>*&5 2 10 

iiftj; 9tf«^ff4-t5^M^^«^-y K5 3 
t E^s*m^-^a#© 5 5 t . K«^Sl»8t«»^ 

[0 0 8 2] r*U5K»J*LfcSil-e»-OT|glSMft 
^IB-roHJfiWeifi^fc^MlCiSEft^y KcDttffi 20 

'<?-f M*ttMS-CffffiLfcie*, 3 0 0MHz 
£il±<Oii«SiM^T*t 3 0 d B«±<7>ffiftfci«Jf z£fE» 

[0 0 8 3] **WRt/f6*W»BHK«^y KwKHjfi 

«*saE»Hias»(MH z wa). «*M*«*©jJ— '<?-f 

(Ci 19 3 0 OMH z *S^.5i*^ftffl*£lwtiV^-C4), 3 
0 d B £t±(0«ixfcil!««E»«H4a , 5f» kftfc * <t £^ 

[0 0 8 4] Sfc> *3B=roHJt«llcj:ntf, TiElci£ 

IS»«lHgr-#> 5 . E»3»«3 0 0MHz«±, f&^x 
-< * 7 iHie* 1 0 , 0 0 0 r pm&Lh<73iS5i§r-?<Ei£ 

®S20GB/in 2W±. <ffci£jl£8 OMB/sWi 
[0 0 8 5] mWM%rf^ * * li, II 8 tSH- J: 9 l-S 

»Jttaft:±^C r LtzTi&mZ&f&^tz'&C 
o«r±j*^t-t5JKtt^6 2£l 5nm«f*fMt 
3, $t>lC-ttO±(C v {fcHfBl6 3 £4 nmroJP*-T?flM 
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[0 0 8 6] lttffiC o*±J*#i-*-.5«tt!t6 2fiC 
r, Pt ri>f>>llfft5'>&< i: fe-o<05cH.Sr#A/T*V^ 
T t<t V >„ *Hi£fi*J-fli C o - 2 1 - 1 5 m*% 

a*, 1 8 ®^%«t o tasipftssr^-rs t he*/ << * 

2 3^%c®ffl-C*feo-c>bJ;v\ 6&8S*Ri8J£&i 2 
£30 JDR^ %^ittttt 5 £ fifa#f Wttis^ft L 

[0087] «±©ia60«»p>9i e>*»*,t 9 
mt. tmm\c±i®3-? t Lxmm-rz-ti®m-<nm 

liltl1E±»*-«5«ttJiwJilc8IJi$n, «iiLfc«« 

D ^rmfrt>mmm&tt*8.tt<D'&jj&.w.x\ mmr® 
[0088] sfc. «t»K:ac«i-6«*^*sv*-c, tea 
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mb. K,mm#tttfaLnzmm\c±%>mmt Lxmm-r 
irzh&w,~<nm&mtzmxmmz#. wist 

&Ltm®x\iimmmm* : ir>yy'm-t<n&&%B.vmm 10 
erne, MiEiffe^, RVffifmm*<< frzufflrzm 

|6]± $ "fr 5 Z t # X § fc. 
[0 0 8 9] 

ir^T't, 3 0 OMH z £l±(OftfflS?|Sljet? 3 0 d BJ£1 

[0 1 ] *38«K«*1*^ffli»KBWl^y K»-«*>» 
M0T*$>5„ 

[0 2] sa^SfcAMt*'^ Kw-ffl|(Dtt 
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: [04] *&m\c&zm&mmm&%^y yo-mn® 
umx'hZo 

[0 5] «Klci5lM«l^i/ V°<D-M<nm 
»f(S0T*fc5„ 

[0 6] **WtCff5*^S*«l««^S' KO-W<7)« 
Wr&mX'hZ* 

[07] «*9 f ^^^sitro#faEa"c*)5. 

[0 8] Eft«E#roWrfliiH-e*>S. 

[09] *&m<r>mmBt%~~ y k t «e*«5sn»a«^ ? 
[0io] a*aw*^aj»iBKi«i^y K0>-««>*m 

[011] tt*S©*£SaM»S*^y K»-«©*HI 
0-C-&>5„ 

[012] Ko-w«5«asr 

S0T'fc-5„ 

[013] a*a©*^a»«8su^y ko-«©*hi 
[014] m*m<n&&Mmmmn.~>y ko-h©** 

ffi0T-fc6, 

[015] f£*ffi<D«£S*W»f(L^y K<o-«Sr«Eff 
1 Sffi, 2 ffeHUf, 3 T*5/-A'KJi. 4 T£B 

i^ite, 5 wjwgfitsjfc^sw, 6 m&mm. i 
mm. 8 ±»&imk 9 ±35 k/t»= 
rm, 9 a jB=»«ttJi, 9 b mm<r>m&m, 9 c 

fctSj&ttB, 10 B»¥+y7Ji, 11 a-f* 

jg, 1 2 1 2 a *6^tg, 1 2 b mms. 

12c HftB, 13 ±gB3TS, 13a %-<T>m. 
ttJI. 1 3 a 1 1 3 a 2 1 3 

b m-WiKttS. 1 4 {fcffl , 5 1 tt«[£ft& 

^ 52 «KieftiK^sriEiiE$«2^gi!. 5 3 

IMBa^y K, 5 4 ^y K^frfCT^ir* £-tt 
5 5 SE*»£«3-«lS*a, 5 6 ^yK# 
r^B-K«p{i«pjB-f5«««IJ, 6 1 £& 62 ^ 
ttK, 6 3 fltaR. 6 4 
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